formed. Combe (1908) has suggested that yeast may weaken the toxins formed by intestinal bacteria, but he has given no positive proof. Dox (1917) and Effront (1908) have demonstrated the presence of deaminases in yeast, and the former imvestigator has pointed out that bacteria acting on amino acids produce either amines or organic acids.
The results of Gordon and McCleod (1926) and Kilborn, Pierce and Tittsler (1929) have shown that indol has a marked bactericidal action, this action varying with the micro6rganism under observation.
EXPERIMENTAL
Several bottles of Witte's peptone were mixed thoroughly to insure the use of the same peptone throughout the series of experiments. One and 2 per cent peptone water solutions, containing 0.5 per cent sodium chloride, were prepared. One hundred cubic centimeter portions of this peptone water were placed in 300 cc. Erlenmeyer flasks, and a sufficient quantity of extra water was added to each flask to take care of the average water loss during sterilization. Approximately 100 cc. of 1 or 2 per cent peptone water remained in the flask after sterilization.
To various lots of peptone water, prepared as mentioned above, arino acids, autolyzed yeast, and a commercial vitamin B preparation were added prior to sterilization. The amino acids were added to make 0.1 or 0.2 per cent solutions, and all dissolved with the exception of cystine. In all instances the determinations of amino nitrogen in the peptone water, to which pure amino acids had been added, yielded results averaging about 5 per cent less than the theoretical. This may have been due to moisture contained in the amino acid or to some alteration in the medium during the process of sterilization. The media containing amino acids were used in an effort to gain information as to the degree of deamination, but Amino acids themselves affect bacterial growth, so that the results obtained were not entirely satisfactory.
The autolyzed yeast used was in the form of a dry, coarse powder which was ground until it would pass through a forty mesh sieve. Nothing had been added to this yeast to aid the autolytic process. The powder did not go into solution, so that the peptone water appeared turbid.
The commercial vitamin B preparation was obtained from a local drug company, and had been received direct from the manufacturing laboratory shortly before its use. The powder was extremely hygroscopic and had to be weighed rapidly.
Solutions of several dyes were prepared in sterile water and when used were added to the peptone water solutions before inoculation with bacteria. These solutions were sterile.
Pure cultures of baker's yeast were grown on malt extract agar slants, and the yeast was suspended carefully by rubbing up the growth in sterile saline solution. These yeast suspensions were added to the peptone water before inoculation with bacteria. Certain of the suspensions were autoclaved before adding to the peptone water, so that the effect of living and dead cultures on bacterial growth could be determined. Between nine hundred million and a billion living or dead yeast cells were added to the peptone water when yeast was used. The various peptone waters were inoculated with suspensions of pure cultures of bacteria, or with feces suspensions prepared according to Torrey (1926) .
The aeration method of Folin (1925) was used for the determination of ammonia, the aeration extending over a period of two hours. This time had been found sufficient for the removal of ammonia from the culture medium used. Ten cubic centimeters of the culture medium were used for all determinations, this volume being diluted to 75 cc. with sterile distilled water before the addition of potassium carbonate. Caprylic alcohol was used to prevent foaming. The amino nitrogen was determined by the formol titration method as given by Brown (1923) . Bergeim (1917) (table 1) Viable yeast, autolyzed yeast and the commercial vtamin B preparation increased ammonia and indol production by B. colicommunis. Cystine and glycine added to the medium had little or no effect upon ammonia formation, but these amino acids delayed indol production in the absence of yeast. Glycine, cystine, tyrosine and alanine retarded ammonia and indol production, probably through an inhibition of bacterial growth.
IV. Effect of dyes on ammonia and indol production by feces suspensions (table 4) In an effort to determine what part of the fecal flora was responsible for increasing ammonia production, several dyes were used. Krumwiede and his coworkers (1918) showed that B. coli-communis did not grow in the presence of brilliant green. Churchman (1912 Churchman ( , 1921 showed that acid fuchsin killed the more common Gram-negative, but not the Gram-positive bacteria, V. Effect of anaerobiosis on ammonia and indol production No definite effect was noted when the cultures were incubated under anaerobic conditions. The results of three series of experiments were contradictory, for in some cases anaerobiosis favored ammonia and indol production while in others production was greater under aerobic conditions. VI. Summary of effect of yeast on ammonia and indol production by suspensions offeces in peptone water (table 5) The results of comparable pairs of experiments, with values taken at the end of the forty-eight-hour and ninety-six-hour incubation periods, are summarized in table 5. The values showed a marked degree of variation, the greatest occurring in number 9 of the series where ammonia, and amino nitrogen, and indol were present in larger quantities than usual in a control. The effects of yeast are clearly shown by the average values at the foot of the table.
DISCUSSION OF RESULTS
Large variations were to be noted in the results obtained by the use of different feces suspensions. The suspensions were always prepared in the same way and the feces used were obtained following a day of uniform diet, the stool having been marked by use of charcoal. Variations in the daily excretion of viable bacteria can account for the lack of uniformity between the results obtained by use of different feces suspensions Kerr 1909a, 1909b) .
The results reported in this paper show that living and dead yeast cells, autolyzed yeast, and a commercial vitamin B preparation, stimulate bacterial growth, viable yeast being most effective. Several explanations may be offered for the action of these agents.
The reaction of the media became more acid in the absence of yeast and the other preparations used and the increased acidity undoubtedly delayed bacterial growth for small quantities of ammonia and indol were found in the more acid media. It is probable that there is marked acid production early in the process of bacterial action, while little or no ammonia is available for neutralization. Yeast, by increasing the rate of deamination, would allow a plentiful supply of ammonia for acid neutralization. Possibly the buffering action of yeast protein itself plays a part in this process (Bokorny 1920 Rettger (1927) and Valley (1928) have shown that bacterial growth is markedly affected by CO2. Fries (1906) called attention to the fact that the gas mixture in the intestine might serve as a regulator for the growth of micro6rga isms.
The stimulatory effect of the vitamin B complex is recognized. Robertson (1924), Johanson and Broadhurst (1926) and Werkman (1928) have discussed various aspects of the relationship between vtamin B and bacterial metabolism. Weight for weight, viable yeast was a more effective agent than the vitamin B preparation in promoting bacterial metabolism. Gordon and McCleod (1926) found that glycine, cystine, phenyl alanine and tryptophane acted as inhibitory agents, while alanine favored bacterial growth and tyrosine was indifferent in its action. Our results show that cystine was most effective in delaying bacterial growth, while glycine, alanine and tyrosine also acted as inhibitory agents. Yeast tended to rule out this effect of the amino acids, possibly on account of the increased formation of ammonia, which reduced the acidity of the media.
Brilliant green and gentian violet retarded ammonia and indol formation. Brilliant green retarded indol production more than did gentian violet. The dyes were always decolorized in those media containing viable yeast, and the auxochrome groups of the dye may have been destroyed by yeast.
Indol, due to its bactericidal action, may have been responsible, at least partially, for some of the results observed. (Gordon and McCleod, 1926) (Kilborn, Pierce and Tittsler, 1929.) 
